Enteroparasitosis presents high prevalence in developing countries, and is frequent among children, and those with disabilities present even higher susceptibility. The present study evaluated 156 children with neurological disorders to whose parents or guardians an epidemiological questionnaire was applied with a view to identifying risk factors. Stool samples were processed using Ritchie modified by Young, Faust et al., Lutz and Baermann-Moraes techniques. Thirteen samples (8.3%) were positive, being Blastocystis sp. the most frequent parasite (46.2%). Higher positivity was observed for protozoa, especially non-pathogenic. A statistically significant association was only found between the educational level of the mother and positivity for enteroparasites. Among positive children, the habit of placing their hands and objects in their mouths and the consumption of raw vegetables was more frequent. The results show the existence of care and sanitation minimizing the acquisition of intestinal parasite diseases. It is important to alert parents and caregivers about personal hygiene, water and food quality, as well as the environment, considering that transmission of these parasites occurs via the fecal-oral route, in association with multiple factors.
INTRODUCTION
Intestinal parasites are the most common diseases worldwide (OPAS/ OMS, 2016) and children are the most susceptible to these parasites (Batista et al., 2009; Boeira et al., 2012) .
The prevalence of intestinal parasitic diseases in Brazil is high among children, especially within the 3 to 12 age group, although this ratio depends on the region and town. It is correlated with basic sanitation and dwelling conditions, and with socioeconomic levels (Frei et al., 2008; Menezes et al., 2008) . There are only a few studies on the occurrence of enteroparasitosis among individuals with disabilities, although data from the World Health Organization show that approximately 11% of the Brazilian population presents some type of disability (Silva et al., 2010) .
Disabled children present either temporarily or permanently, a differentiated chronic physical, developmental, behavioral or emotional condition. They need healthcare services that go beyond the regular procedures recommended for children of the same age (Neves et al., 2013) . Garcia et al. (2004) suggested that mental disability can directly influence hygiene habits and, consequently, favor the acquisition of enteroparasites.
The present study, aimed, therefore, to identify the frequency and risk factors associated with intestinal parasitic diseases among children with neurological disorders, thereby aiding the understanding of the epidemiology of these parasites in this group and increasing information on the subject as well as promoting interventions to improve the quality of life of this community. These children were seen at the outpatient care unit of the Fluminense Rehabilitation Association, in Niterói, RJ.
MATERIAL AND METHODS
A cross-sectional study was conducted at the Fluminense Rehabilitation Association, which is located in the Icaraí district of the municipality of Niterói. The Association provides care for 2,000 patients, of whom 700 are children, 400 of which present neurological disorders.
The study sample consisted of 400 children treated by the Fluminense Rehabilitation Association within the age group of 0-13years, who presented neurological disorders. The project was submitted to and subsequently approved by the Research Ethics Committee of the Fluminense Federal University (UFF), under registration number 1,002,869. Participation in the study was authorized by the children's parents and/or guardians from May 18 to October 3, 2016, by signing a free and informed consent statement.
Fecal samples were collected in accordance with the guidance provided and following the schedule established in conjunction with the parents and/or guardians. These comprised two samples with Railliet & Henry preservative, as recommended by Goulart & Leite (1978) and one without preservative.
After collection, the samples were forwarded to the Parasitology Laboratory of the Biomedical Institute of UFF. The samples with preservative were processed using the Ritchie (as modified by Young et al., 1979) , Faust et al. (1938) and Lutz (1919) techniques. Those without preservative were processed using the Baermann technique (1917) & Moraes (1948) .
The risk factors were analyzed through counting the epidemiological questionnaire responses. The following factors were evaluated: basic sanitary conditions, including the type of water supply and the sewage disposal system; type of housing; parents' educational level; use of filters for drinking water; attitudes that favor infection, such as the habit of placing hands and objects in their mouths, direct contact with the floor, presence of a caregiver, type of bowel movement, implementation of anti-parasite treatment, consumption of unpeeled fruit and raw vegetables, and parents' knowledge about parasites.
The statistical analysis relating each risk factor and positivity for intestinal parasites was performed through Fisher's exact test with the SPSS version 11.7, 1999 program (SPSS Inc., Chicago, IL), and also for each variable, comparing it with the total of other associated categories with a trust interval of 5%. In analyzing the percentage of participation and positive results, it was considered as excellent rate between 90-100%, as very good rate between 70 to 89.9 %, good from 50 to 69.9%, moderate in between 30-49.9% lower from 10 to 29.9%, and very low being 0.1 to 9.9%.
RESULTS
Of the 400 children with special health requirements, 277 (69.3%) took part in the study. Among these, 156 (56.3%) handed in fecal samples, of which 13 (8.3%) were positive. Nine of them (69.2%) presented monoparasitism and four (30.8%), polyparasitism.
All the positive samples had evolutive forms of protozoa, which were mostly non-pathogenic. In one sample, there was an association with the helminth Trichuris trichiura. Blastocystis sp. was the most frequent parasite. The species of parasites found among the children are presented in Table 1 . Fisher's exact test p < 0.05
One hundred of the participating children were male and 56 were female. Of these, eight boys and five girls were positive for enteroparasites (p = 1.0). The mean age among the participating children was 4.9 ± 3.35 years and among the positive children, 6.5 ± 3.96 years. The age group ranged from 2 to 13 years of age.
The results regarding risk factors are presented in Tables 3a, 3b e 3c. Regarding the type of home, four children lived in houses without backyard; four, in houses with non-treated non-cemented backyard, and five, in houses with non-treated non-cemented backyard with a garden. Regarding the father's educational level, most presented incomplete secondary education (i.e. Brazilian elementary school phase II) or had finished high school. In turn, among the mothers, considering the positive children, eight had finished high school or had higher education, four presented incomplete secondary school or a lower educational level, and one was illiterate.
In relation with income, most of them declared having an income between R$ 600.00 and R$ 1,000.00 or higher than R$ 2,000.00.
Regarding the water supply in the home, all of them said that they received water from the public water supply network. One informant said that artesian well water was also used. Regarding drinking water, eight said that they consumed water filtered through an activated carbon filter. Regarding sewage treatment, all indicated that their homes had access to the public sewage treatment network.
According to the information provided, eleven children were consuming raw green vegetables. Five children had not undergone parasitological treatment for over a year. The parents of two children said that they were providing treatment themselves.
Ten children (76.9%), were reported having the habit of placing their hands in their mouths, this was also associated with placing objects in their mouths and having direct contact with the floor in the case of six children (46.1%).
Regarding the information about parasitic diseases among the parents and guardians, six knew nothing about the subject.
A statistically significant difference was noted regarding the mother's educational level, when these had finished secondary school (Table 3a) .
DISCUSSION
There was a 69.3% participation rate in the study through parents' or guardians' signing the free and informed consent statement, among children at the Fluminense Rehabilitation Association and 56.3% of the participants handed in fecal samples. From informal conversations with parents and guardians, this low proportion of samples handed in was associated with the daily challenges of dealing with disabled children and with difficulty in getting to the institution. A few studies about intestinal parasites in children with neurological disorders have been recovered, most of which addressed special patients without evaluation of the results by age group.
The frequency of positive findings regarding intestinal parasites was 8.3% (13/156 ). This result was lower than that obtained by Tappeh . This finding can be correlated with the periodic treatment for helminths that half of the participating children underwent, as well as anthropic alterations to the urban environment that particularly prevents the life cycles of geohelminths.
In the present study, no statistical significance was noted between the type of child neurological disorder and enteroparasite positivity, similar to the study by Silva et al. (2012) in which the authors found no association between the presence of intestinal parasites and different diseases in patients in a psychiatric hospital in Presidente Prudente/SP -Brazil. The lack of association in this study may be due to the low number of fecal samples from children in the institution studied.
The high frequency of Blastocystis sp. found here was not reported in previous studies in patients with special requirements (Veloso et Santos et al (2014) found that the prevalence of Blastocystis sp. among children between 2-6 years of age was 40.4%, along with a high rate of protozoa. The higher frequency of findings of Blastocystis sp. in coproparasitological studies, as well as among the participants of this study, can be correlated with better trained microscopists in performing this type of diagnosis. It also represents greater circulation of this protozoan between susceptible hosts, including humans.
Regarding gender, among the 13 parasitized children, 8 (61.5%) were male and 5 (38.5%), female. Ponciano et al. (2012) observed that out of 171 samples analyzed, 87(23%) were male and 84 (13.1%), female. Males presented a positivity of 23%, while females presented 13.1%. This was also observed in other studies (Ferreira & Regarding the questionnaire in the present study, most of the children lived in houses with dirt backyards and houses with gardens. Only one child was parasitized by a geohelminth, and this child lived in a house with a cemented backyard and garden. Although contact with soil was limited to the garden for this child, direct contact with the soil was indicated as a risk factor by Ribeiro and Marçal-Júnior (2003) for geohelminth acquisition. Despite this, it is important to bear in mind that acquisition of Trichuris trichiura can also occur through ingestion of contaminated food, especially raw vegetables. Machado et al. (1999) and Dias et al. (2013) noted a significant association between parasitic positivity and low levels of parental education. On the other hand, Quihui et al. (2006) showed that the level of maternal education is an important element in preventing infection by intestinal parasites. Despite this fact, there was a significant difference between mothers with high school education and positivity for intestinal parasitism. This result might have been determined by the existence of fragmented information about parasites, leading to unfamiliarity and increasing the risk. This suggests that although the level of education was good, these people did not possess adequate knowledge about prevention, which would minimize the risk of acquiring intestinal parasites. Another issue to be considered would be the difference between awareness and behavior change caused by that awareness, which is the great problem in health promotion and educational activities for health promotion.
The majority of the parasitized children came from families with incomes of R$600.00 to R$1,000.00 and higher than R$2,000.00. Vasconcelos et al. (2011) pointed out that low purchasing power among families is a factor that influences the occurrence of intestinal parasitic diseases.
All the children in the present study lived in homes with piped water supply provided by the government. With regard to drinking water, eight of the parents or guardians said that they consumed water filtered through an activated carbon filter. Belo et al. (2012) observed that use of water filters in homes was strongly associated with a reduction in the general prevalence of helminths and protozoa, which could have resulted in the low positivity found.
All the children lived in homes with access to the public sanitation treatment network. Belo et al. (2012) stated that the presence of toilets in the homes was related to a lower occurrence of helminths. This factor, along with the anti-helminth treatment, may have determined the low frequency of helminths in the present study. Soares and Cantos (2005) stated that consuming vegetables in natura increases the risk of infection by intestinal parasites because these can transmit evolutionary forms of parasites. Regarding consumption of raw vegetables in the present study, 11 children presented this eating habit and this can be correlated with the positivity found in this study, although without statistical significance. Silva et al. (2010) suggested that the habit of placing their hands in their mouths is one of the behaviors that favors transmission of enteroparasites in people with mental disorders. Ten children in the present study presented habits and behaviors of placing their hands in their mouths, and in six children this was also associated with the act of placing objects in their mouths and being in direct contact with the floor. These actions may have been associated with positivity for intestinal parasites.
Ribeiro and Marçal-Júnior (2003) stated that the main risk factor identified in their study was the unsatisfactory understanding about geohelminth diseases among parents. Regarding knowledge about parasitic diseases in the present study, six parents or guardians stated that they did not have any information on the subject. Although this finding did not present any statistical difference, lack of knowledge can favor exposure to parasitic diseases.
The results obtained in this study revealed that the frequency of intestinal parasitic diseases was low among the children with mental disorders. There was higher positivity for protozoa, especially those non-pathogenic. Nonpathogenic protozoa serve as indicators of socio-sanitary conditions and fecal contamination, to which people are exposed (Brito et al., 2014) . The observation of such non-pathogenic protozoa in the present study should be highlighted, because although these parasites do not determine disease, they have an important implication in the epidemiology of parasitic diseases, since they have the same transmission mechanisms of other pathogenic protozoa, such as E. histolytica and G. intestinalis. The presence of protozoa, in this study, may have been associated with individual behavior and/or ingestion of raw vegetables. There was statistical significance only regarding the mothers who had finished high school. This suggests that in this group the frequency of parasitic diseases would probably be associated with random situations, since the risk is multifactorial. These results suggested that the disabled children studied here presented good hygiene and basic sanitation conditions. In the case of the positive individuals, there is a need for greater attention to issues such as personal and environmental hygiene, and regarding food consumption, in order to ensure better quality of life.
It is also important to expand these studies in children in order to strengthen the information about intestinal parasites in this group. The importance of such studies is mainly reinforced regarding confirmed autochthonous fever transmission by Zika virus in the country from April 2015 (Brasil, 2015) and the association between the Zika virus and the microcephaly outbreak in northeastern Brazil (Brazil, 2016). The infection is spreading throughout the country and it is thought that the number of microcephaly cases tends to increase. Thus, in the coming years there will be a greater number of disabled children and adults, requiring health care programs including in regard to intestinal parasites.
